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1. SUMMARY

1.1 PROPOSED STANDARDS

Standards of performance for‘automobi]erand 1ight-duty truck surface
~coating operations have been proposed under Section 111 of the Clean Air
Act. The proposed standards would 1imit emissions of volatile organic:
compounds (VOC) from new, modified, and reconstructed facilities. Volatile
organic compounds are organic compounds which participate in atmospheric
photochemical reactions or are measured by the proposed Reference Methdds 24
(Candidates 1 and 2) and 25. |

Numerical emission limits for each ﬂaf%ected facility" have been
selected as follows: | .

0.10 kilogram of VOC (measured-as maés of carbon) per'1i£er of applied

coating solids from each prime coat operation

0.84 kilogram of VOC (measured as mass of carbon) per liter of abp]ied
coating solids from each guide coat operation C

0.84 kilogram of VOC (measured as mass of carbon) per liter of applied
coating solids from each topcoat operation '
These 1imits are based on the use of water-based coating materials in the
prime coat, guide coat, and topcoat operations. Usually water-based prime
coat is applied by electrodeposition (EDP). A transfer efficiency of
40 percent is assumed for spray application of these coatings. The emission
1imits may also be achieved by using add-on control devices, such as thermal
or catalytic incineration, to reduce VOC from solvent-based coatings.
Reference Method 24 (Candidate 1), "Determination of VoTati]e Content

(as Carbon) of Paint, Varnish, Lacquer, or Related Products,” has been




proposed in two forms - Candidate 1 and Candidate 2. Candidate 1 leads to
a determination of VOC content expressed as the mass of carbon. Candidﬁte 2
yields a determination of VOC content measured as mass of vo]ati]é orgégics.
The decision as to which candidate will be used depends on the final fo}mat |
selected for the proposed standards. Reference Method 25, "Determinatién
of Total Gaseous Nonmethane Organic Emissions," has been proposed as thé
test method to determine the percentage reduction of VOC emissions achiéved
by add-on control devices.
1.2 ENVIRONMENTAL, ENERGY, AND ECONOMIC IMPACTS

The VOC emissions from automobile and Tight-duty truck surface co&ting
operations can be controlled by the use of coatings‘having a Tow organ%c
solvent content, add-on controls, or a combination bf the two. Low organic
solvent coatings consist of water-based enamels, high solids enamels, and
powder coatings. Add-on controls consist of such techniques as incine#ation
and carbon adsorption. ‘
1.2.1 Background

New Coatings. Water-based coating materials are applied either bﬁ

conventional spraying or by EDP. In the EDP process the automobile or‘
1ight-duty truck to be coated is‘dipped into a bath containing a di]uté
water solution of the coating material. When chérges of 6pposite po]aﬁity
are applied to the dip tank and vehicle, the coating material deposits on
the latter. As the coating material deposits on the surface, it acts as an
insulator between the bare metal surface and the EDP tank, thus 1imitiﬂg
the film thickness which can be applied by EDP. Consequently, EDP is |
1imited to application of prime coats, and spraying is used for guide ﬁoat

and topcoat application of water-based coatings. Currently, nearly haif of

1-2




the domestic automobile assembly plants use EDP for prime coat app1icatioh,
but only two domestic plants use water-based coatings for guide coat and
topcoat applications.

High solids coatings, which include coatings of 45 to 60 percent
solids, are being developed by a number of companies. While high solids
coatings have the potential for use in the automotive industry, there are
problems which must be overcome. These coatings have a high working vis-
cosity which makes them unsuitable for use in many existing application
devices. There are also some problems with the finish produced by high
solids coatings. Since the viscosity of the material is very high, it
often produces an "orange pée],” or uneven, surface.. High solids coatings
are also limited because metallic finishes cannot be applied. However,
techniques such as heated application are being investigated to reduce
these problems, and it is expected that by 1982, high solids coatings will
be considered technically demonstrated for use in the automotive industry.

Powder coatings are a special class of high solids coatings that
consist of solids only. They are applied by electrostatic spray and are
‘being used on-a limited basis for topcoating automobiles, both foreign and
domestic. The use of powder coatings is severely limited, however, because
metallic finishes cannot be applied using powder. As with other high
solids coatings, fesearch is continuing in the use of powder coatings for
the automotive industry.

Add-on Controls. Incineration may be either thermal or catalytic.

Thermal incineration has been used to control emissions from bake ovens in
automobile and light-duty truck assembly plants because of the fairly low

volume and high VOC concentration in the exhaust stream. These units
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normally achieve a VOC emissions reduction of over 90 percent. Thermal

incinerators have not, however, been used for control of spray booth VOC

emissions. Typically, the spray booth exhaust stream is a high volume

stream (95,000 to 200,000 liters per second) very low in concentration of

VOC (about 50 ppm). Thermal incineration of this exhaust stream wou]dj

require a large amount of supplemental fuel, either oil or natural gasi

There are, however, no technical problems with the use of thermal incineration. ,
Catalytic incineration permits lower inﬁinerator operating temperétures h

and, therefore, requires about 50 percent less energy than thermal inc%ner—

ation. While catalytic incineration is not currently being employed iL the

automobile and light-duty truck industry for control of VOC emissions,

there are no major technical prob]em§ which would preclude its use on bake

oven exhaust gases. However, catalytic incineration requires the use gf

natural gas to preheat the exhaust gases since oil firing tends to fou% the

catalyst. With regard to spray booth emission control, the same consiéer-

ations apply as in the case of thermal incineration (i.e., a high energy

impact and requirement for use of natural gas, whose future availability

for incinerator use is questionable).
l

Carbon adsorption has been used successfully to control VOC emissions

in a number of small industrial applications. However, the ability of
carbon adsorption to control VOC emissions from spray booths and bake bvens
in automobile and ]ight—dufy truck surface coating operations is uhcerﬁain.
The high volume/low VOC exhaust streams from spray booths would requiré
carbon adsorption units much Targer than any that have ever been bui]ti
Work is continuing, however, on efforts to apply carbon adsorption to %he

|
automotive industry, and it may become a demonstrated technology in the
| |

|
i

future.




Water-based coatings and incineration are two well-demonstrated and
feasible techniques for controlling emissions of VOC from automobile and
light-duty truck surface coating operatiohs. Based upon the use of these
two VOC emission control techniques, two regulatory options were éva]uated.
The two options are summarized in the following paragraphs. = In both options,.
‘the prime coat is water-based and applied by EDP.

Regulatory Option I includes two alternatives whfch achieve essen-
tially equivalent control of VOC emissions. Alternative A is based on the
use of a water-based prime coat, guide coat, and topcoat. Alternative B is
based on the use of water-based prime coat and a solvent-based guide coat
and topcoat with incineration of the exhaust gas stream from the topcoat
spray booth and bake oven to control emissions.

Regulatory Option II is based on the use of a water-based prime coat
and a solvent-based guide coat and topcoat; In this option, the exhaust
gas streams from both the guide coat and topcoat spray booths and bake
ovens are incinerated to control emissions.

1.2.2 Impacts

The incremental impacts of the proposed'standards would be determined
by the final emission ]imitations adopted by the State Implementation Plans
(SIPs) which are curréntly being'revised. The’impacts presented throughout
this document were evaluated using the SIPs in existence at the end of 1978
as a basis. Standards based on Regulatory Option I would lead to a reduction
in VOC emissions of about 80 percent, and standards based on Regu1atbry
Option_iI would lead to a reduction in emissions of about 90 percent compared

to VOC emissions from an automobile or light-duty truck assembly plant

using solvent-based coatings with no add-on control devices. Growth




|
projections indicate there will be four new automobile assembly plants

constructed by 1983. Based on this assumption, itjis estimated that by
1983 national emissions of VOC would be reduced by about 4,800 metric tons
per year with standards based on Regulatory Option I, or about 5,400 metric
tons per year witﬁ standards based on Regulatory Oﬁtion II. Thus, botﬁ
regulatory options would result in a significant radu;tion in emisgioné of
VOC from automobile and 1ight-duty truck surface coéting‘operations. k

With regard to the water pollution impact, standards of performance
based on Regulatory Option II would have essentially no impact. ‘Similérly,
standards based on Regulatory Option I(B) would have no water polTution |
impact. Standards based on Regulatory Option I(A), however, would result
in a slight increase in the chemical oxygen demand (COD) of waStewaterj
being generated from automobile and 1ight-duty truck assembly plants.
However, the increase in COD under Regulatory Option I(A) would be sma%1
relative to current COD levels at p]énts meeting existing SIP's, and wbu]d
not result in a significant increase in the water treatment requ1rements

The solid waste impact of the proposed standards would be neg11g1b1e
The volume of sludge generated from water-based coating operations is
approximately the same as that generated from a solvent-based operatlon
The solid waste generated from solvent-based coatings, however, is very
sticky, and equipment cleanup is more time consuming than for so]vent-Based
coatings. Sludge from either type of system can be disposed of'by
conventional landfill procedures without leachate problems.

With regard to the energy impact, standards of performance based Qn
Regulatory Option I(A) would increase the energy consumption of surfacg

|
coating operations at a new automobile or light-duty truck assembly plant




by the equivalent of about 18,000 barrels of fuel oil per year, representing
an additional 25 percent over the current annual consumption rate. Regula-
tory Option I(B) would cause an increase of about 150 to 425 percent in
energy consumption, equivalent to 100,000 to 300,000 barrels of the oil per
year. Standards based on Regulatory Option II would result in an increase
of 300 to 700 percent in energy consumption, representing an additional
200,000 to 500,000 barrels of fuel o0il per year. The relatively high

energy impact of standards based on Regulatory Option T(B) and Regulatory
Option II is due to the large amount of incineration fuel needed, and the
ranges reflect the difference between catalytic and thermal incineration.

In determining the economic impacts of the proposed standards, costs
were estimated for applying each control option to the four new assembly
1ines which are expected to be built by 1983. O0Of these four lines, two are
General Motors lines (one passenger car and one 1ight-duty truck), one is a
Ford light-duty truck line, and the other is a Chrysler passenger caf line.
In the absence of any air pollution regulations, General Motors plants
would be designed to use solvent-based lacquer coatings in'guide coat and
topcoaf; Ford, Chrysler, and all other manufacturers would use solvent-
based enamels in guide coat and topcoat.

Capital costs for the four new facilities planned by 1983 would be
increased by approximately $19 million as a result of the proposed standards.
This incremental capital cost for control represents about 0.2 percent of
the $10 billion planned for capital expenditures during the same time
period. The éorresponding annualized costs would be increased by approxi-
mately $9 million in 1983. The price of an automobile or 1ight-duty truck
manufactured at a new plant which complies with the proposed standards of

performance would be increased by much less than 1 percent.

1-7




1.3 INFLATIONARY IMPACT |

The projected economic impacts of each alternative control system are
small, and the costs of the proposed standards of performance should not
preclude future construction of coaiihg lines. Effects on productioniof
automobiles and 1ight-duty trucks and on employment should be insignificant.

Total investment costs are projected to be approximately $19 mi]iion.
The fifth-year annualized costs, including deprec%ation and 1nterest,%are
estimated at approximately $9 million. The maximum anticipated unit price

increase is much less than 1 percent. Therefore, the Agency feels that an

economic impact analysis is not required.
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2. INTRODUCTION

Standards of performance are‘proposed f011owing a detailed investigation
of air po]]Ution control methods available to the affeéted industry and the
%mpact of their costs‘on the industry. This document summarizes the informa-
tion obtained from such a stu&y. Its purpose is to explain in detail the
background and basis of thevprdposed staﬁdards'and to facilitate analysis
of the propoéed standards by interested persons, iné]uding those who may
not be fami]igr with the many technical aspectsvof the industry.

2.1 AUTHORiTY FOR THE STANDARDS

Standards 6f ﬁerformance for new stationary sources are established
under Section 111'of the Clean Air Act (42 U.S.C. 7411), as amended, here-
after referred to as the Act. Section 111 directs the Administrator to
establish standards of performance for any category of new stationary
source ofréir pollution which ". . . causes or contributes significantly to
air po]]ution‘which may reasonably be anticipated to endanger public health
or welfare." | |

The Act fequires that sﬁandards of performanée for stationary sources
ref.ect " . . . the degree of emission limitation achievable through the
application of the best technological system of continuous emission reduc-
tion . . . the Administrator determines has been adequateiy demonstrated."
The Act also provides that the cost of achieving the necessary emission
reduction, the nonair quality health and environmental impacts, and the
energy requirements all be taken into account in establishing standards of
performance. Thé standards apply only to stationary sources, the construc-
tion or modification of which commences after regulations are proposed by

_publication in the FEDERAL REGISTER.




The 1977 amendments to the Act altered or added numerous provisions

which apply to the process of establishing standards of performance. ?

1. EPA is required to list the categories of major stationary ;ources
which have not already been listed and regu1ated under standards
of performance. Regulations must be promulgated for these new
categories on the following schedule:

25 percent of the listed categories byMAﬁgust‘7, 1980
75 percent of the Tisted categories by August 7, 1981
100 percent of the listed categories by August 7, 1982‘
A Governor of a State may apply to the Adm1n1strator to add a
category which is not on the list or to revise a standard of
performance |
2. EPA is required to review the standards of performance every

4 years and, if appropriate, to revise them.

3. EPA is authorized to promulgate a design, equipment, work pfactice,
or operational standard when an emission standard is not feasible.
4, The term “"standards of performance" is redefined and a new term

"technological system of cont1nuous emission reduction" is def1ned

The new definitions c]ar1fy that the contro] system must be

continuous and may include a 1ow-p011ut1ng or nonpo11ut1ng pro-

cess or operation.
5. The time between the proposal and promulgation of a standard
under Section 111 of the Act may be extended to 6 months. |
Standards of performance, by themselves, do not guarantee protection

of health or welfare because they are not designed'to achieve any specific

air quality levels. Rather, they are designed to ref]ect the degree of
{




emission limitation achievable through application of the best adequately
demonstrated technological system of continuous emission reduction, téking
into consideration the cost of achieving such emission reduction{ any
nonair quality health and environmental impact, and energy‘requirements.

Congress had several reasons for including these requirements. First,
standards with a degree of uniformity are needed to avoid situations in
which some States may attract industries by relaxing standards relative to
other States. Second, stringent standards enhance the potentia1 for long-term
growth. Third, stringent standards may he]p'aéhieve long-term cost savings
by avoiding the need for more expensive retrofitting if pollution ceilings
are reduced in the future. Fourth, certain types of standards for coal
burning éourbes can adversely affect the coal market by driving up the
price of low-sulfur coal or effectiVe]y excluding certain coals from the
reserve base because their untreated po11u£ion potential is high. Congress
does not intend for new source performance standards to contribute to these
problems. Fifth, the standards setting process should create incentives
for improved technology.

Promulgation of standards of performance does not prevent State or
local agéncies from adopting more stringent emission limitations for the
same sources. States are free under Section 116 of the Act to establish

~even more stringent emission limits than those established under Section 111
or those ne&essary to attain or maintain tﬁé national ambient air quality
standards (NAAQS)‘under‘Section 110. Thus, new sources may in some cases
be subject to 1limitations more stringent than standards of performance

under Section 111, and prospective owners and operators of new sources

should be aware of this possibility in planning for such facilities.




A similar situation may arise when a major emitting facility is ﬁo be
constructed in a geographic area which falls under the prevention of éigni-
ficant deterioration of air quality provisions of Part C of the Act. jThese
provisions require, among other things, that major emitting facilities to
be constructed in such areas be subject to best available control technology.
The term "best available control technology" (BACT), és defined in the Act,
means ". . . an emission limitation based on the maximum degree of reduction
of each pollutant subject to regulation under th]S Act emitted from or
which results from any major emitting facility, wn1ch the permitting author1ty,
on a case-by-case basis, taking into account energy, env1ronmenta1, and
economic impacts and other costs, determines is achievable for such féci]ity
through application of production processes and avai]ab]e methods, syétems,
and techniques, including fuel cleaning or treatment 6r innovative‘fué1
combustion techniques for control of each such pollutant. In no evenﬁ
shall application of best available control technology result in emisgions
of any pollutants which will exceed the emissions allowed by any app]{cabTe
standard established pursuant to Section 111 or 112 of this Act"

(Section 169(3)).

Although standards of performance are normally structured in terms of
numerical emission limits where feasible, alternative approaches are éome-
times necessary. In some cases, physical measurement of emissions fr?m a
new source may be impractical or exorbitantly expensive. Section llléh)
provides that the Administrator may promulgate a design or equipment stan-
dard in those cases where it is not feasible to prescribe or enforce é

standard of performance. For example, emissions of hydrocarbons from

storage vessels for petroleum liquids are greatest during tank f1111ng




The nature of the emissions--high concentrations for short periods during
filling and low concentrations for longer periods during storage--and the
configuration of storage tanks make direct emission measurement impractical.
Therefore, a more practical approach to standards of performance for storage
vessels has been equipment specification.

In addition, Section 111(j) authorizes the Administrator to graht
waivers of compliance to permit a source to use innovative continuous
emission control technology. In order to grant the waiver, the Administra-
tor must find: (1) a substantial likelihood that the technology will
produce greater emission reductions than the standards require, or an
equivalent reduction at lower economic, energy or environmental cost;
(2) the proposed system has not been adequately demonstrated; (3) the
technology will not cause or contribute to an unreasonable risk to public
health, welfare or safety; (4) the Governor of the State where the source
is located consents; and (5) the waiver will not prevent the attainment or
maintenance of any ambient standard. A waiver may.have conditions attached

“to assure the source will not prevent attainment of any NAAQS. Any such

condition will have the force of a performance standard. Finally, waivers ~
ha*e definite end dates and may be terminated eariier if the conditions are
not met or if the system fails to perform as expected. In such a case, the
source may be given up to 3 years to meet the standards, with a mandatory
progress schedule.
2.2 SELECTION OF CATEGORIES OF STATIONARY SOURCES

Section 111 of the Act directs the Administrator to list categories of

stationary sources. The Administrator ". . . shall include a category of

sources in such a 1ist if in his judgment it causes, or contributes




significantly to, air pollution which may reasonably be anticipated to
endanger public health or welfare." Proposal and promulgation of standards
of performance are to follow. | )

S1nce passage of the C]ean A;r Amendments of 1970 cons1derab1e atten-
tion has been given to the 